Objective: To examine whether self-efficacy buffers the deleterious consequences of diabetesspecific family conflict on self-monitoring blood glucose (SMBG) and glycated hemoglobin (HbA1c) in youth with type 1 diabetes mellitus (T1DM).
| INTRODUCTION
Family conflict around diabetes-related tasks accounts for over onethird of the variance in glycemic control 1 and is increasingly recognized as a major factor in diabetes management. [2] [3] [4] [5] [6] Conflict around diabetes care probably interferes with parents' ability to monitor, collaborate with, and be involved in their youth's diabetes management, or creates a hostile environment where youth might avoid diabetes care tasks to avoid conflict. Families may also be less able to communicate effectively or solve adherence problems together, which can have a detrimental effect on their ability to execute tasks of diabetes care accurately. 7 Prior research showed that diabetes-specific family conflict at baseline predicted less frequent blood glucose monitoring at 6 months, which in turn predicted higher glycated hemoglobin (HbA1c) levels at 12 months, 8 supporting the notion of adherence as a mediator. Family conflict, however, is not the only factor influencing adherence and subsequent glycemic control; several studies also show this effect for youth with low self-efficacy. 4 ,9 Yet, self-efficacy is considered a protective factor within the Childhood Adaptation to Chronic Illness: Diabetes Mellitus model, and may moderate the relation between family conflict and adherence to diabetes tasks. 10 Specifically, the model posits that in circumstances where family conflict is abundant, self-efficacy may be essential for buffering youth from the negative effects of conflict thus allowing youth to continue with diabetes self-management. Although 1 study found that selfmanagement mediated the relation between family conflict and HbA1c, 1 no study has considered the possibility of self-efficacious youth managing diabetes tasks despite family problems. Thus, this study expands on the existing literature by investigating a moderation paradigm between family conflict and self-efficacy with adherence
| Analytic plan
We examined whether youth's self-efficacy for diabetes management moderates the associations family conflict has with SMBG and glycemic control by conducting a series of hierarchical multiple regression analyses in which SMBG and HbA1c were regressed onto family conflict, self-efficacy for diabetes management, and age. We included youth's age because of previous evidence showing an association between age, SMBG, and HbA1c. 9, 13 We centered all predictor variables for the purpose of testing two-way interactions. 14 We entered main effect terms for family conflict, self-efficacy for diabetes management, and age in Step 1 and the two-way interaction of the main effect terms for family conflict and self-efficacy in Step 2. We examined significant interactions using simple slopes and used values that were 1 SD above the mean to represent high-family conflict and 1 SD below the mean to represent low-family conflict. 14 
| RESULTS
Youth had a mean time since diabetes diagnosis of 5.57 AE 3.39 years and mean age of 13.57 AE 1.81 with the majority identifying as male (N = 70; 54.3%) and non-Hispanic White (N = 113; 87.6%). At the time of data collection, the HbA1c target for youth between 8 and 13 years old was <8.0% and it was <7.5% for youth between 13 and 17 years old. 15 Youth's mean HbA1c value was 9.2 + 2.1% (range:
5.2%-15.3%), which was above both of these age-based targets. Prior to conducting our primary analyses, we screened the data for outliers, which resulted in the removal of 1 univariate outlier. We present the results of the hierarchical multiple regression analyses in Table 1 .
| Self-monitoring blood glucose
Results found a significant two-way interaction between family conflict and self-efficacy (β = −0.186, t = −1.977, P = .05). We present the predicted values for this interaction in Panel A of Figure 1 . Simple slopes found that the slope of the line representing the associations between self-efficacy and SMBG was significant for those with low levels of family conflict (β = 0.283, t = 2.269, P = .03) but not for those with high levels of family conflict (β = −0.066, t = −0.545, P = .59). These results suggest that youth with a supportive family environment and high self-efficacy show high rates of SMBG.
| Glycated hemoglobin
Our results found a main effect for self-efficacy (β = −0.320, t = −3.979, P ≤ .001) that was qualified by the two-way interaction between family conflict and self-efficacy (β = −0.210, t = −2.50, 
| CONCLUSIONS
In a sample of youth with T1DM, we examined the associations between family conflict, youth self-efficacy, and either frequency of SMBG or youth's HbA1c levels based on the hypothesis that youth self-efficacy would moderate the relationships between family conflict and youth's adherence and health outcomes. Self-efficacy for diabetes management characterizes youth's perceived ability to engage in health promoting behaviors consistent with T1DM management. 16, 17 In the case of SMBG, our results found that high youth self-efficacy was associated with more frequent SMBG only in the context of low family conflict. Indeed, we found less frequent SMBG in youth from a high conflict family environment even if youth also possessed high self-efficacy and SMBG levels that were comparable to youth reporting low self-efficacy and low family conflict. Taken together, these findings suggest that SMBG may be a particularly challenging diabetes management behavior that necessitates both a supportive family environment and competence for diabetes management to attain optimal adherence in adolescence. These findings align with recommendations for collaborative T1DM self-care for adolescents, which suggest that parents should facilitate adolescents' sense of autonomy by providing the appropriate amount of support needed for diabetes management. 18 In contrast, the results examining the association between family conflict and HbA1c supported a buffering effect of self-efficacy.
More specifically, family conflict surrounding diabetes management was associated with poorer HbA1c levels for youth with low selfefficacy but not for those with high self-efficacy. In fact, youth with high self-efficacy and high levels of family conflict showed HbA1c levels that were similar to youth with low levels of family conflict. One possible explanation for the associations found for HbA1c is that youth with high self-efficacy may be better able to follow through with diabetes self-care despite their high-conflict family environment because they are confident in their capabilities and more likely to persevere when faced with environmental challenges.
Our results extend previous study findings 8, 19 by providing a more nuanced perspective of the relations among the variables.
While previous studies have generally concluded that diabetesspecific family conflict negatively influences adherence to SMBG, Despite the strengths of this study (eg, objective assessment of SMBG and HbA1c), it does has some limitations. First, the crosssectional nature of the data does not allow for causal inferences.
Future, longitudinal studies are necessary to establish temporal associations among study variables. Second, the study comprised a relatively homogenous sample of youth with T1DM, the majority of whom self-identified as non-Hispanic White. While this sample is largely representative of the US population of youth with T1DM, these data many not generalize to a more ethnically diverse sample. Third, the study relied on self-report measures of diabetes-related family conflict and self-efficacy for diabetes, which may introduce biases owing to limits of youth's memory and perceptions. Furthermore, it is possible that common method variance accounts for some proportion of the relations found between family conflict and self-efficacy. In addition, it is notable that some of the items on the SED appear outdated for use with pediatric T1DM populations on contemporary diabetes management. Thus, additional research is necessary to replicate the present results as well as to examine how to best to adapt the SED for contemporary diabetes management in order to maximize reliability and validity. Fourth, the use of a central lab for HbA1c assays would provide a more standardized assessment of youth's HbA1c across study site. Fifth, we used the most recent 14 days of data to calculate SMBG, which may be subject to white coat adherence bias. Although recent research shows that white coat adherence in the context of SMBG is largely limited to young children, 23 future research should examine the present findings with SMBG data over an extended time.
In conclusion, this study reports on the interactive effects of diabetes-specific family conflict and self-efficacy in relation to HbA1c.
